At a glance commentary
Scientific background on the subject
The pathophysiology of alcohol withdrawal syndrome (AWS) has been largely implicated toward gammaaminobutyric acid-B (GABA B ) disturbance among other neurotransmitters, which is also presently targeted in the pharmacological intervention of AWS management. Chlordiazepoxide and other benzodiazepines (BZDs) which are allosteric agonists of GABA A are equally efficacious in controlling the AWS, also provides smoother withdrawal; however has the risk of over-sedation and abuse liability. Baclofen a GABA B receptor agonist has demonstrated the ability to rapidly control the manifestations of AWS without producing significant side effects such as over-sedation, euphoria, abuse liability, systemic toxicity, and are safe in hepatic dysfunction.
What this study adds to the field
The baclofen in a dose of 30 mg/day is inferior to chlordiazepoxide in controlling the AWS, However baclofen may be considered as an alternative option when BZD's cannot be used, which necessitates further studies.
Alcohol dependence is a major and a multifaceted problem throughout the world, the incidence and prevalence of which varies from country to country, and alcohol consumption is the third largest risk factor for disease and disability in the world, especially with a greater risk in middle-income countries. It accounts for about 4% of all deaths worldwide [1] . In developing countries like India, which has seen a tremendous rise in alcohol consumption among younger generation which is aided by swift sprouting of nightclubs, lately the people are quickly detaching from the inhibitions about alcohol as a lifestyle choice.
It is estimated that 10e15% of the alcohol users in India, develop dependence and become chronic alcoholics who are accounted as one million [2] . The ideal objective in the management of alcohol dependence is to achieve complete abstinence which may not always be practicable, can be accomplished by various behavioral and pharmacological approaches.
Treatment of alcoholism starts only when the alcoholic is motivated; it includes detoxification, rehabilitation, and maintenance of abstinence. Abrupt discontinuation of alcohol in alcohol dependents may result in withdrawal symptoms referred to as alcohol withdrawal syndrome (AWS), a distressing and life-threatening condition, where it is estimated that about 8% of hospitalizations are due to the alcohol withdrawal manifestations. The manifestations of AWS includes mild to moderate symptoms characterized by anxiety, depression, tremors, restlessness, insomnia, sweating, vivid dreams, diarrhea, tachycardia, and headache, which are mostly self-limiting and resolve spontaneously within a day or two and medical intervention is necessitated only if symptoms persist. Severe withdrawal symptoms are characterized by seizures, hallucinations (auditory, visual, and tactile), agitation, tremulousness, and delirium tremens, where prompt pharmacological interventions are necessary to control the symptoms and prevent complications. The long-term consumption of alcohol causes increase in brain gamma-aminobutyric acid (GABA) levels and decrease in N-methyl-D-aspartate levels, which on abrupt withdrawal of alcohol, unmasks the adapted defense responses to persistent chronic alcoholism, resulting in nervous system hyperactivity, producing AWS, and hence treatment is aimed at enhancing the GABA activity by GABA receptor agonists or sensitizers [3] .
The withdrawal manifestations are well controlled by benzodiazepines (BZDs) like chlordiazepoxide, and all BZDs are equally efficacious in controlling the signs and symptoms of alcohol withdrawal and aids in smoother withdrawal of alcohol, however with the risk of over-sedation and abuse liability, hence it must be used with care [4] .
Baclofen a GABA B receptor agonist has demonstrated the ability to rapidly control the manifestations of AWS without producing significant side effects such as over-sedation, euphoria, abuse liability, systemic toxicity, and are safe in hepatic dysfunction. Baclofen is considered as an off-label agent in the management of AWS and as there are few studies with inconsistent data and presently there is no data regarding the usefulness of baclofen in Indian population for AWS. Moreover, there are no studies on the comparative efficacy and tolerability with that of BZDs, the present study was taken up [5, 6] .
Methods

Study subjects
Inclusion criteria 
Methodology
After obtaining approval and clearance from the Institutional Ethics Committee, 60 subjects who met the inclusion and exclusion criteria were included in the study. Anonymity, confidentiality, and professional secrecy were maintained for all the study subjects. This study was conducted according to the International Conference on Harmonization Good Clinical Practice guidelines and the revised declaration of Helsinki.
The study was conducted in a Tertiary Care Hospital, Bengaluru between February and December 2012. The subjects were assigned either to the baclofen (n ¼ 30) or to the chlordiazepoxide group (n ¼ 30) based on the 1:1 randomization table. Detailed history of alcoholism was obtained, subjects were clinically evaluated and baseline scores of Clinical Institute Withdrawal Assessment for AlcoholRevised Scale, revised were assessed. The flow diagram depicting the progress of the study is provided in Fig. 1 .
A 9-day decremental fixed dose regimen was designed for the study using equivalent doses of baclofen 10 mg and chlordiazepoxide 25 mg, which were calculated from the previous studies [5, 7] . After nine day study duration, the study subjects were observed for a period of three days before the discharge.
Lorazepam (injection lorazepam 2 mg [IM]) was supplemented if the withdrawal symptoms did not improve with any of the study medication or if the subjects had any one of the following: Anxiety, tremors, irritability, and insomnia to a maximum dose of 10 mg/day.
All subjects received vitamin injection (IM) containing thiamine hydrochloride 100 mg, riboflavin sodium phosphate 5 mg, pyridoxine hydrochloride 100 mg, cyanocobalamin 1 mg, nicotinamide 100 mg, and D-panthenol 50 mg. Pantoprazole 40 mg was also administered daily before food for 5 days (continued if required).
Withdrawal symptoms were monitored and assessed daily by Clinical Institute Withdrawal Assessment for AlcoholRevised scale (CIWA-Ar) scores before the administration of morning dose. Vital signs such as pulse, blood pressure, respiration rate, and body temperature were assessed and recorded daily along with CIWA-Ar scores.
If the withdrawal symptoms did not subside completely by the end of the study period (CIWA-Ar scores of >5), the same regimen was continued till the withdrawal symptoms abated.
Counseling and cognitive behavioral therapy
Cognitive behavioral therapy and daily counseling for both patients and their caretakers were provided throughout the 
0 study period. Subjects were observed for any study drug withdrawal or rebound symptoms during the therapy. Following rescue protocol measures were available for the treatment of the same.
Chlordiazepoxide withdrawal symptoms were to be managed by substitution of an equivalent dose of diazepam (25 mg of chlordiazepoxide is equivalent to 10 mg of diazepam). The dose of diazepam was to be tapered down gradually until the abatement of withdrawal symptoms [8] .
Withdrawal symptoms induced by baclofen was to be managed by re-institution of a higher dose of baclofen and gradually tapering off till withdrawal symptoms disappear, diazepam 10 mg was to be used to control seizures and spasticity [9, 10] .
Mild rebound symptoms like metallic taste, perceptual disturbances were to be managed conservatively and moderate to severe rebound symptoms of the study drugs such as insomnia, anxiety, and depression were to be managed by re-instillation of the respective drugs and gradually tapering off [11] .
Subjects who had persistence of any AWS symptoms were followed up additional 3 days, and symptomatic treatment was to be provided whenever required.
All reported adverse events were analyzed for causality by WHO causality assessment scale. Adverse events were reported to the Institutional Pharmacovigilance Unit.
Primary objective parameters
The mean reduction of CIWA-Ar scores from the baseline. Total amount of lorazepam administered as a supplement medication.
Secondary objective parameters
Number of symptom-free days, that is, the number of days with the CIWA-Ar scores of <1 during the 9-day treatment period.
Improvement in Clinical Global Impression-Severity scale (CGI-S) and CGI-improvement scale (CGI-I). Safety parameters: Incidence and severity of adverse events. Subject's satisfaction of the AWS management to study medications. Primary parameters were considered as vital markers for the analysis of noninferiority outcome.
Laboratory investigations at baseline
The following laboratory investigations were carried out at baseline and were repeated later if necessary, the investigations were: Hematological investigations e complete blood count, biochemical investigations e liver function tests and renal function tests and radiological investigations e ultrasonography abdomen.
Statistical analysis
Evaluation of age, living status, years of alcohol consumption, laboratory parameters, lorazepam requirement, symptom-free days, and subject satisfaction was performed by Student's t-test or ManneWhitney U-test whenever the data were not normally distributed. Chi-square test or Z-test was used to analyze categorical data like adverse events. Analysis of day to day effects of baclofen and chlordiazepoxide on CIWA-Ar scores and its subscales and improvement in CGI scores was performed by repeated measures analysis of variance (RM-ANOVA). One-way RM-ANOVA was used to assess day to day improvement within groups and two-way RM-ANOVA for between groups analysis. Statistical software, SPSS version 20 IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp was used for the analysis of data.
Sample size
This was an exploratory pilot study. As there were no data available on the efficacy and safety of baclofen in AWS in Indian Population, we derived at the sample size based on the results obtained by Addolorato et al. and Kumar et al. [7, 12] The expected percentage response in baclofen Group was taken as 85% and for chlordiazepoxide Group as 95% and the noninferiority criteria is set to be an absolute value of 10%. Considering the annual admission of AWS patients at the study site and to achieve 80% power for demonstrating noninferiority, it was estimated that 27 subjects per group were required. With a withdrawal/nonevaluable subject rate of 10%, a total of 30 per group subjects were recruited leading to a total recruited sample size of 60 subjects. At any given time, the average uncomplicated AWS cases in the study site were 70 per year.
Results
All the study subjects were males, the other demographic and clinical characteristics are provided in Table 1 .
Primary efficacy parameters
Total Clinical Institute Withdrawal Assessment for AlcoholRevised Scale scores Tables 2 and 3 , and Fig. 2AeE summarizes the total scores of CIWA-Ar by two-way RM-ANOVA between the study groups. The total scores of CIWA-Ar showed no significant difference (p ¼ 0.475) between the study groups with a mean of 23.60 ± 6.483 with a 95% confidence interval (CI) of 21.179e26.021 on day 1 (baseline) with a decrease in a mean of 1.133 ± 0.730 with 95% CI of 0.861e1.406 for baclofen group. Whereas for the chlordiazepoxide group the mean 23.90 ± 7.038 with a 95% CI of 21.272e26.528 with a reduction in the mean of 0.133 ± 0.434 with a 95% CI of À0.029 to 0.295, respectively.
Clinical Institute Withdrawal Assessment for Alcohol-Revised Scale sub score: anxiety scores Fig. 2D summarizes the effects of study medications on CIWAAr anxiety scores. RM-ANOVA analysis between the groups for anxiety scores showed a significant reduction with time (p ¼ 0.014), a mean of 2.933 ± 1.201 with a 95% confidence interval of 2.485e3.382 for baclofen group on day 1 (baseline) which reduced to 0.633 ± 0.490 with 95% CI of 0.450e0.816 on day 9, indicating persistence of anxiety in baclofen group to the last day of the study (day 9). The mean anxiety scores for chlordiazepoxide group was 2.833 ± 1.085 with a 95% confidence
interval of 2.428e3.239 on day 1 (baseline) which reduced to 0.000 ± 0.000 with 95% CI of 0.000e0.000 on day 9 respectively indicating resolution of anxiety by the last day of the study.
Clinical Institute Withdrawal Assessment for Alcohol-Revised Scale sub score: agitation scores Fig. 2E summarizes the effects of study medications on CIWAAr agitation scores. RM-ANOVA analysis between the groups for agitation scores showed a significant reduction with time (p ¼ 0.014) with a mean of 2.533 ± 1.105 with a 95% confidence interval of 2.120e2.946 for baclofen group on day 1 (baseline) which reduced to 0.067 ± 0.253 with 95% CI of 0.000e0.161 on day 9, indicating persistence of agitation in baclofen group to the last day of the study (day 9). The mean agitation scores for chlordiazepoxide group were 2.500 ± 1.525 with a 95% confidence interval of 1.930e3.070 on day 1 (baseline) which reduced to 0.000 ± 0.000 with 95% CI of 0.000e0.000 on day 9 respectively, indicating resolution of agitation by the last day of the study.
Effect of lorazepam supplementation on total Clinical Institute Withdrawal Assessment for Alcohol-Revised Scale scores in both the groups There was no significant difference in the proportion of patients who needed lorazepam supplement to control AWS in the baclofen group and chlordiazepoxide group (n ¼ 17 vs. 10; p ¼ 0.067). The median dose (95% CI) in each group was 6.0 mg (2.0e4.8 mg) and 4.0 mg (0.6e3.2 mg) (p ¼ 0.384). 
However, lorazepam supplementation posed a significant impact on the improvement of CIWA-Ar scores in the baclofen group but not in chlordiazepoxide group [ Table 4 , Fig. 3 ].
The supplementation of lorazepam in baclofen group had a significant effect on the reduction of CIWA-Ar scores over time (p ¼ 0.009) indicating that the reduction of CIWA-Ar scores in baclofen group was dependent upon lorazepam and it also indicates that the subjects (n ¼ 13, 43.33%) with lesser baseline CIWA-Ar scores who did not require lorazepam supplementation, demonstrated a steady reduction of scores. Whereas the subjects (n ¼ 17, 56.66%) who required lorazepam supplementation had a fluctuating reduction in CIWA-Ar scores, it also indicates that the reduction of CIWAAr scores was smoother on supplementation of lorazepam as compared to days without supplementation.
In chlordiazepoxide group the lorazepam supplementation had no significant effect on the reduction of CIWA-Ar scores over time (p ¼ 0.363) and that it indicates, irrespective of lorazepam supplementation the subjects had a steady and smoother reduction in CIWA-Ar scores.
Secondary efficacy parameters
There was neither study drug related withdrawal symptoms nor study drug related rebound symptoms in the present study [ Table 5 ].
Symptom-free days in study groups
Indicated that all the subjects of chlordiazepoxide group were free from symptoms by an additional day as compared to baclofen group [ Table 5 ].
Clinical Global Impression e improvement scores in study groups
The CGI-I scores showed no significant difference between the study groups (two-way RM-ANOVA, p ¼ 0.527) indicating a much improvement in symptoms [ Table 5 ].
Clinical Global Impression e severity scores of symptoms in study groups
The CGI-S scores showed no significant difference between the groups (two-way RM-ANOVA, p ¼ 0.662) it also explains that the severity of symptoms is absent in chlordiazepoxide group at the end of study period while in baclofen group the severity of symptoms disappeared on day 8 and reoccurred on day 9 with a very mild severity, probably due to persistence of anxiety and agitation [ Table 5 ].
Subject satisfaction of alcohol withdrawal syndrome management in both groups at day 9
Subject satisfaction was rated on a visual analog scale, indicated that the subject satisfaction was more with chlordiazepoxide group (median ¼ 82%) as compared to baclofen group (median ¼ 75%) [ Table 5 ].
Discussion
In the present study the efficacy and tolerability of Baclofena GABA B agonist was compared with chlordiazepoxide e an allosteric modulator of GABA A receptor and a gold standard, Table 3 e Individual CIWA-Ar scores (RM-ANOVA) (continued). 
Individual scores
in uncomplicated AWS. Although baclofen is not approved for the management of AWS, because of its reported efficacy and tolerability which compared well with BZD's, it was evaluated in the present study for its noninferiority to chlordiazepoxide [5] . Most of the subjects were from urban vicinity indicating the impact of lifestyle on the incidence of alcoholism and a majority belonged to lower middle socioeconomic class where alcoholism is high. The majority had already undergone detoxification earlier or restarted consuming alcohol within one month of their detoxification, indicating the craving for alcohol. Most of the subjects were tobacco smokers or chewers which may point to the fact that 
habitual alcohol use is often associated with other substance abuse [13] .
The primary efficacy parameter, the reduction of CIWAAr scores was consistently similar between the groups with no significant difference excepting agitation and anxiety scores.
The mean anxiety scores of chlordiazepoxide showed a smooth resolution of anxiety, with a complete abatement by the 9th day, while anxiety persisted in baclofen group till the 9th day of study. There was a rapid reduction of anxiety scores from day 3 in chlordiazepoxide group contrary to baclofen group, which lacked the faster reduction as compared with chlordiazepoxide group. The resolution of anxiety achieved by chlordiazepoxide group at day 5, could not be achieved by baclofen group even at the end of a 9th day of study. Other studies observed that baclofen could effectively control anxiety which was even equated to diazepam in contrast with the present study [5] .
The reduction in mean agitation scores of chlordiazepoxide had a smooth resolution with a complete abatement of agitation by the 9th day of study, which persisted till the 9th day of study in baclofen group. There was a rapid reduction of agitation scores from day 4 in chlordiazepoxide group contrary to baclofen group which lacked the faster reduction. Complete reduction in total CIWA-Ar scores was not seen in either of the study groups due to some persistence in symptoms. It also shows that baclofen is slightly slower in reducing the total CIWA-Ar scores, even though chlordiazepoxide produced near normal reduction in total scores, which was neither statistically nor clinically significant.
In terms of lorazepam supplementation for a smoother control of AWS symptoms, though more number of subjects in baclofen group required a higher amount of lorazepam supplementation as compared to chlordiazepoxide group.
The effect of lorazepam supplementation on reduction of total CIWA-Ar scores for a better control of AWS symptoms in b i o m e d i c a l j o u r n a l 3 9 ( 2 0 1 6 ) 7 2 e8 0 both the groups with GreenhouseeGeisser correction showed that, in baclofen group the reduction of CIWA-Ar scores was dependent on the lorazepam supplementation (in milligrams) as compared to chlordiazepoxide group indicating that the lorazepam supplementation was significantly essential to the baclofen group for a better and smoother control of AWS symptoms as compared to that of chlordiazepoxide group. Though the study drugs were identical in controlling the symptoms of AWS, it was observed that there was a significantly better subject satisfaction with chlordiazepoxide at the end of the study.
The adverse events were analyzed as per the WHO Causality Assessment Scale. Low back muscle pain was observed only in baclofen group which was probably due to the drug, whereas other adverse events like loose stools, drowsiness, fever and discoloration of urine were unlikely or possibly caused by the study drugs [14] .
Thus in the present study, it was observed that baclofen was less effective than chlordiazepoxide in controlling the anxiety and agitation and required more lorazepam supplementation, and chlordiazepoxide showed a better subject satisfaction compared to baclofen. This may be probably because, the GABA B receptors may play less important role in the pathogenesis of AWS, and also the recommended dose of baclofen (30 mg) might not have been adequate to produce a comparable effect. Indian population may require a higher dose. This may need further confirmation.
Both the drugs showed similar tolerability. The present study failed to demonstrate the noninferiority of baclofen to chlordiazepoxide in uncomplicated AWS, However baclofen might be an alternative.
Limitations of the present study are that it was an openlabel study with sample size being small and hence not enough to identify the minute differences in efficacy parameters between the study groups. The dose of baclofen was based on previous European studies, which may not be optimum for Indian population as the response may vary in different racial groups.
Scope for further research
More number of randomized double-blind, parallel group, controlled, and multicentric studies with large sample size may be warranted. Further studies with dose titration or higher doses of baclofen (50 mg) may be required to assess the efficacy in AWS.
As baclofen acts through a different GABA-sub type (GABA B ) receptor, it can be used in combination with other BZD's (GABA A allosteric modulators), which may be useful to provide a synergistic effect in controlling the symptoms and to hasten resolution of AWS.
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